I. INTRODUCTION
This paper updates an ongoing study [1, 2] of a quasiconserved quantity E(in addition 'to the energy) in the well-known two-dimensional Henon-Heiles problem [3] . The quality K is expressed as a formal power series in the x and y coordinates and velocities. The original work by Gustavson [4] on this subject provided a method for determining such a K using canonical transformations and normal forms. Truncating the series after five orders (n =4-8), Gustavson showed numerically that surfaces of constant K approximated the one-dimensional curves in the Poincare sections characteristic of nonchaotic motion. Subsequently, Shirts and Reinhardt [5] calculated ten orders in the series for X using the Gustavson technique [4] and then converted the expression into a Pade approximant, which appeared to have poles corresponding to points in phase space where trajectories were chaotic.
The present authors' interest in studying E centers around its use as a possible tool in understanding the approach to chaos. As mentioned above, surfaces of constant IC (obtained by truncating the formal power series) produce Poincare sections which approximate those calculated directly for nonchaotic trajectories. We had devised a method [1, 2] P=(x +iy)+i(x+iy ),
We have determined the terms in the series (2.7) for K for n =4-27, a total of 24 orders, using a computer algebra system [6] . We In Fig. 1, we show the results for 100 s for the trajectory with energy E=0.05 and initial conditions x =y =0, y = -0. 15, and x (whose magnitude is fixed by the other quantities) taken to be negative. This trajectory corresponds to one considered in FJS1 in Fig. 1 of that paper.
Here Fig. 1(a) gives E vs t when the series is truncated after order n = 11 and 15 (i.e. , the K series summed from n =4-ll and n =4-15). This graph can be compared directly to Figs. 1(b) and 1(c [5] . Such approximants can, in some cases, provide expressions that are more accurate than the original power series, while using the same information. Using the information from such series with our 24 terms will enable us to extend the work of Shirts and Reinhardt [5] and provide more insight into its convergence properties. This work will be reported on elsewhere.
